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Ⱦɥɹ ɜɿɬɪɨɭɫɬɚɧɨɜɤɢ ɧɟɜɟɥɢɤɨʀ ɩɨɬɭɠɧɨɫɬɿ ɡ ɧɨɦɿɧɚɥɶɧɨɸ ɱɚɫɬɨɬɨɸ ɨɛɟɪɬɚɧɧɹ ɪɨɬɨɪɚ 
100 ɨɛ/ɯɜ ɞɨɰɿɥɶɧɨ ɡɚɫɬɨɫɨɜɭɜɚɬɢ ɦɚɝɧɿɬɧɢɣ ɩɿɞɜɢɳɭɸɱɢɣ ɪɟɞɭɤɬɨɪ, ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɹɤɨɝɨ 
є: ɛɟɡɲɭɦɧɿɫɬɶ ɪɨɛɨɬɢ, ɜɿɞɫɭɬɧɿɫɬɶ ɦɚɫɬɢɥɚ, ɞɨɜɝɨɜɿɱɧɿɫɬɶ ɪɨɛɨɬɢ ɛɟɡ ɨɛɫɥɭɝɨɜɭɜɚɧɧɹ. 
Ɂɚɫɬɨɫɭɜɚɧɧɹ ɦɚɝɧɿɬɧɨɝɨ ɪɟɞɭɤɬɨɪɚ ɞɨɡɜɨɥɹє ɡɦɟɧɲɢɬɢ ɦɚɫɭ ɿ ɝɚɛɚɪɢɬɢ 
ɟɥɟɤɬɪɨɝɟɧɟɪɚɬɨɪɚ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ ɜɢɩɚɞɤɨɦ ɛɟɡɩɨɫɟɪɟɞɧɶɨɝɨ ɩɪɢєɞɧɚɧɧɹ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɜɚɥɭ 
ɜɿɬɪɨɪɨɬɨɪɚ. 
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Abstract. This paper deals with the modernization of transformer substations and their 
equipment. The types of high-voltage switches are analyzed, the possibilities of improvement are 
revealed and the changes to the design of the air switch are proposed, which will allow to increase 
its speed and reliability of operation.  
Keywords: transformer substation, air-blast switch, switchgear, electrical equipment, 
modernization. 
Ⱥɧɨɬɚɰɿɹ. ȼ ɞɚɧɿɣ ɪɨɛɨɬɿ ɪɨɡɝɥɹɞɚєɬьɫɹ ɩɢɬɚɧɧɹ ɦɨɞɟɪɧɿɡɚɰɿʀ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɢɯ 
ɩɿɞɫɬɚɧɰɿɣ ɬɚ ʀɯ ɨɛɥɚɞɧɚɧɧɹ. ɉɪɨɚɧɚɥɿɡɨɜɚɧɿ ɜɢɞɢ ɜɢɫɨɤɨɜɨɥьɬɧɢɯ ɜɢɦɢɤɚɱɿɜ, ɜɢɹɜɥɟɧɿ 
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ɦɨɠɥɢɜɨɫɬɿ ɭɞɨɫɤɨɧɚɥɟɧɧɹ ɬɚ ɡɚɩɪɨɩɨɧɨɜɚɧɨ ɡɦɿɧɢ ɞɨ ɤɨɧɫɬɪɭɤɰɿʀ ɩɨɜɿɬɪɹɧɨɝɨ ɜɢɦɢɤɚɱɚ, ɹɤɿ 
ɞɨɡɜɨɥɹɬь ɩɿɞɜɢɳɢɬɢ ɣɨɝɨ ɲɜɢɞɤɨɞɿɸ ɬɚ ɧɚɞɿɣɧɿɫɬь ɪɨɛɨɬɢ. 
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚ ɩɿɞɫɬɚɧɰɿɹ, ɩɨɜɿɬɪɹɧɢɣ ɜɢɦɢɤɚɱ, ɪɨɡɩɨɞɿɥьɧɢɣ 
ɩɪɢɫɬɪɿɣ, ɟɥɟɤɬɪɨɨɛɥɚɞɧɚɧɧɹ, ɦɨɞɟɪɧɿɡɚɰɿɹ. 
 
Introduction. The problem of the energy sector of Ukraine is the poor technical condition of 
power plants, substations and networks, namely: the large deterioration of the equipment of power 
plants and substations, which have been in operation for more than 45 years and worked out a 
normative resource. One of the ways of solving the problems in the energy sector of Ukraine is the 
technical re-equipment of power stations, substations and networks, which implies the maximum 
dismantling of the equipment that has produced its resource and its replacement with a new one. 
The purpose of the work. The purpose of the work is to develop proposals for the 
modernization of the “Zhulyany” transformer substation. To achieve this goal, the tasks of assessing 
the technical condition of the equipment, analyzing the existing electrical equipment of the 
substations and formulating proposals for the replacement and improvement of the structure, taking 
into account the existing requirements and prospects for increasing the transmitted power are solved. 
Materials and methods. This paper provides a comparative analysis of existing types of high-
voltage switches and computer simulation of switchgears elements. 
Results. Within the framework of the modernization program, replacement of worn out and 
outdated equipment is proposed in accordance with current requirements and needs [1, 2]. The 
replacement of four double-winding transformers on double-winding transformer with split winding 
and more power (type ɌɊȾɇ-40000/110) was proposed. In these types of modern transformers 
silicone and sealed inputs and outputs (GSA-123-OA/1600/0,5), gas relay (ɊȽɌ-80-201), control 
relay for the step switch (URF-25/10), built-in transformers currents are intended for protection of 
the transformer  (ɌɌȼ-110). Higher power transformers are being selected because, at the end of the 
economic crisis, production at enterprises will increase and load will increase. 
Disconnectors ɊɇȾɁ-110 need to be replaced with new ones, because splinters, cracks, 
scratches on porcelain and reinforcement, working knives and sponges, gear drives (when switching), 
collapse and rust. 
Reactors are being replaced by ɊɌɋɌ-10-1000-0,18ɍ3 type reactors. Modern reactors are 
produced in Ukraine. They are smaller in size, made of metal and with a copper winding, which 
allows to reduce the resistance, that is, it is better not to pass shock currents to the buses of 10 kV 
substation. The installation takes place vertically, but each phase is connected opposite to the other 
phase. 
The object of modernization was chosen precisely the air switch [3], as the principle of double 
breaking will allow to increase the speed of the given switch and also to prolong its service life and 
safety. In particular, it will allow to consider the application of this type of switches to higher voltage 
(more than 300 kV). 
To solve the problem, we propose the introduction of a double break method. That is, in the 
contact system of circuit breakers is introduced in addition to an additional pair of contacts, replacing 
them with bridged ones. Also, these two pairs of contacts are interconnected, which will allow them 
to work simultaneously. The implementation of this principle will accelerate the operation of 
switches, making their shutdowns almost instantaneous. Also, the operation of two pairs of connected 
contacts will reduce their oxidation and mechanical deformation over time, which occurs from 
frequent switching. 
Conclusions. In order to ensure the prospective development of enterprises that are powered 
by the “Zhulyany” substation, it is advisable to overhaul the installed capacity of the transformers 
during major repairs. Is urgent upgrading substation equipment by adjusting the voltage of 10 kV for 
lowering spare electricity losses in the power supply system. 
Installation of the air-blast switch increases the reliability of the substation when distributing 
load currents among other substations and consumers of 10 kV and allows to increase the life of the 
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substation. Using a "double break" switch in the design will increase the contact life, which in turn 
increases the number of possible switches. 
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Annotation. An energy principle is proposed for evaluating of the feasibility for using of a 
controlled electric drive for turbine plants, in contrast to the cost analysis method. A distinctive 
feature of the proposed methodology is the use of specific energy consumption as a criterion in 
comparison with the "net energy" for a similar technological process. 
Key words: reduced specific energy consumption, net energy, efficiency, energy principle, 
adjustable electric drive, turbine unit, pump unit. 
Ⱥɧɨɬɚɰɿɹ. Зɚɩɪɨɩɨɧɨɜɚɧɨ ɟɧɟɪɝɟɬɢɱɧɢɣ ɩɪɢɧɰɢɩ ɨɰɿɧɤɢ ɞɨɰɿɥьɧɨɫɬɿ ɡɚɫɬɨɫɭɜɚɧɧɹ 
ɪɟɝɭɥьɨɜɚɧɨɝɨ ɟɥɟɤɬɪɨɩɪɢɜɨɞɭ ɞɥɹ ɬɭɪɛɨɭɫɬɚɧɨɜɨɤ ɧɚ ɜɿɞɦɿɧɭ ɜɿɞ ɜɚɪɬɿɫɧɨɝɨ ɦɟɬɨɞɭ ɚɧɚɥɿɡɭ. 
ȼɿɞɦɿɧɧɨɸ ɨɫɨɛɥɢɜɿɫɬɸ ɡɚɩɪɨɩɨɧɨɜɚɧɨʀ ɦɟɬɨɞɢɤɢ є ɜɢɤɨɪɢɫɬɚɧɧɹ ɜ ɹɤɨɫɬɿ ɤɪɢɬɟɪɿɸ 
ɧɚɜɟɞɟɧɢɯ ɩɢɬɨɦɢɯ ɟɧɟɪɝɨɜɢɬɪɚɬ ɜ ɩɨɪɿɜɧɹɧɧɿ ɡ «ɟɧɟɪɝɿєɸ-ɧɟɬɬɨ» ɧɚ ɚɧɚɥɨɝɿɱɧɢɣ 
ɬɟɯɧɨɥɨɝɿɱɧɢɣ ɩɪɨɰɟɫ. 
 Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɧɚɜɟɞɟɧɿ ɩɢɬɨɦɿ ɟɧɟɪɝɨɜɢɬɪɚɬɢ, ɟɧɟɪɝɿɹ-ɧɟɬɬɨ, ɄɄȾ, ɟɧɟɪɝɟɬɢɱɧɢɣ 
ɩɪɢɧɰɢɩ, ɪɟɝɭɥьɨɜɚɧɢɣ ɟɥɟɤɬɪɨɩɪɢɜɨɞ, ɬɭɪɛɨɭɫɬɚɧɨɜɤɚ, ɧɚɫɨɫɧɚ ɭɫɬɚɧɨɜɤɚ. 
 
Introduction. At first glance, the use of an adjustable electric drive to regulate the supply of 
the turbine installations (TBI) in accordance with their technological needs is quite attractive, since 
reducing the supply of TBI, for example, by half suggests a possible saving of electric power 
consumed by the engine by eight times. However, the cost analysis does not always take into account 
the costs of the frequency converter, the deterioration of energy quality in the electric power, and 
even more so - changes in the efficiency of the engine, the TBI mechanism and its external pipeline 
network. 
Aim. The most generalized and objective criterion for evaluating of the effectiveness of using 
a controlled electric drive for TBI can be reduced specific energy costs for all successive processes 
of the energy conversion chain, which allows us to get away from the subjectivity of the cost analysis 
and take into account the actual (in connection with regulation) energy perfection of each element in 
terms of its efficiency and in addition indirectly taking into account a number of other factors of 
